Aberrant activity of the DNA repair enzyme AlkB.
Escherichia coli AlkB is a DNA/RNA repair enzyme containing a mononuclear Fe(II) site that couples the oxidative decomposition of alpha-ketoglutarate (alphaKG) to the hydroxylation of 1-methyladenine or 3-methylcytosine lesions in DNA or RNA, resulting in release of formaldehyde and restoration of the normal bases. In the presence of Fe(II), alphaKG, and oxygen, but the absence of methylated DNA, AlkB was found to catalyze an aberrant reaction that generates a blue chromophore. The color is proposed to derive from Fe(III) coordinated by a hydroxytryptophan at position 178 as revealed by mass spectrometric analysis. Protein structural modeling confirms that Trp 178 is reasonably positioned to react with the Fe(IV)-oxo intermediate proposed to form at the active site.